What is claimed is: 



1 . A cmta compression system comprising: 

a plurality o\parallel compression engines, wherein each of the plurality of parallel 
compression engines mplements a parallel data compression algorithm; 

wherein each oMie plurality of parallel compression engines is operable to: 
receive a mflferent respective portion of uncompressed data; and 
compress me different respective portion of the uncompressed data using the 
parallel data compression \lgorithm to produce a respective compressed portion of the 
uncompressed data; and 

output the respective compressed portion; 
wherein the plurality of Wallel compression engines are configured to perform said 
compression in a parallel fashion^o produce a plurality of respective compressed portions of 
the uncompressed data. 

2. The data compression system of claim 1, 
wherein, in performing saidvicompression in a parallel fashion, the pluraUty of 

parallel compression engines operateUconcurrently to compress the different respective 
portions of the uncompressed data to pr^iduce the compressed portions of the uncompressed 
data. 



3 . The data compression system of claim 1 , 

wherein the respective compressed\portions output fi-om the plurality of parallel 
compression engines are combinable to f|rm compressed data corresponding to the 
uncompressed data. 



4. The data compression system ofVlaim 1, wherein each of the plurality of 
parallel compression engines implements a paralleluossless data compression algonthm. 
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5. Tpe data compression system of claim 1, wherein each of the pluraUty of 
parallel compresfion engines implements a parallel statistical data compression algorithm. 

6. THb data compression system of claim 1, wherein each of the plurality of 
5 parallel compression engines implements a parallel dictionary-based data compression 

algorithm. 

7. The dak compression system of claim 6, wherein each of the plurality of 
parallel compression en^es implements a parallel data compression algorithm based on a 

1 0 Lempel-Ziv (LZ) algorit 

8. The data conroression system of claim 6, wherein the uncompressed data 
f3 comprises a plurality of symbols, wherein each of the plurality of parallel compression 

engines is operable to compare each of a plurality of received symbols with each of a 
=:p 5 plurality of entries in a history tame concurrently. 



^' 9. The data compression system of claim 6, 

Q wherein each of the plurality of parallel compression engines comprises: 

L an input for receiving the different respective portion of the uncompressed 

data, wherein the uncompressed data cor^rises a plurality of symbols, wherein the plurality 
rU of symbols includes a first symbol, a last s^^bol, and one or more middle symbols; 

a history table comprising entries, wherein each entry comprises at least one 
symbol; ^ 

a plurality of comparators for comparing the plurality of symbols with 
25 entries in the history table, wherein the plurality of comparators are operable to compare 
each of the plurality of symbols with each entry^ the history table concurrently, wherein 
the plurality of comparators produce compare results; 

match information logic coupled^^ the plurality of comparators for 
determining match information for each of the plura^ty of symbols based on the compare 
30 results, wherein the match information logic is operablte to determine if a contiguous match 
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occurs for\ne or more of the one or more middle symbols that does not involve a match 
with either t|e first symbol or the last symbol; and 

an output coupled to the match information logic for outputting compressed 
data in response to the match information. 

10. Tnfe data compression system of claim 1, wherein the parallel data 
compression algorifiim is based on one of an LZSS algorithm, an LZ77 algorithm, an LZ78 
algorithm, an LZmalgorithm, an LZRWl algorithm, a Run Length Encodmg (RLE) 
algorithm, a Predictivl Encoding algorithm, a Huffinan coding algorithm, an Arithmetic 
coding algorithm and a Bifferential compression algorithm. 

1 1 . The data co%)ression system of claim 1 , further comprising: 

a plurality of parallel decompression engines, wherein each of the plurality of 
parallel decompression engine^mplements a parallel data decompression algorithm; 
wherein each of the plura^ of parallel compression engines is operable to: 
receive a different respective portion of compressed data; and 
decompress the different respective portion of the compressed data using the 
parallel data decompression algorithnji to produce a respective uncompressed portion of the 
compressed data; and 

output the respective unci^mpressed portion; 
wherein the plurality of parallel decompression engines are configured to perform 
said decompression in a parallel fashion to\groduce a plurality of respective uncompressed 
portions of the compressed data. 

12. The data compression system of 1 1 ^ 
wherein, in performing said decompressim in a parallel fashion, the plurality of 

parallel decompression engines operate concurrentl^to decompress the different respective 
portions of the compressed data to produce the uncompressed portions of the compressed 
data. 
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13. \he data compression system of claim 11, 

wherein me respective uncompressed portions output from the plurality of parallel 
decompression e^nes are combinable to form uncompressed data corresponding to the 
compressed data. 

14. The dam compression system of claim 11, wherein each of the plurality of 
parallel decompression^ engines implements a parallel lossless data decompression 
algorithm. 

15. The data comm-ession system of claim 1 1, wherein each of the plurality of 
parallel decompression enginejs implements a parallel statistical data decompression 
algorithm. 

16. The data compression system of claim 11, wherein each of the plurality of 
parallel decompression engines implements a parallel dictionary-based data decompression 
algorithm. 

17. The data compression sys^m of claim 11, wherein the compressed data 
comprises a compressed representation of micompressed data, wherein the uncompressed 
data has a plurality of symbols, 

wherein each of the pluraUty of parallel Recompression engines is operable to: 

receive the compressed data, wherein the compressed data comprises tokens 

each describing one or more of the symbols in the ukcompressed data; 

examine a plurality of tokens from\the compressed data in parallel in a 

current decompression cycle; and 

generate the uncompressed data comprising the plurality of symbols in 

response to said examining. 



18. A data compression system comprising: 
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a plur^ty of parallel compression engines, wherein each of the plurality of parallel 
compression engines implements a parallel data compression algorithm; 

first lo^c coupled to the plurality of parallel compression engines and configured to: 

bceive uncompressed first data; and 

pr\vide a different respective portion of the uncompressed first data to each 
of the plurality of parallel compression engines; 

wherein eaclrof the plurahty of parallel compression engines is configured to: 

compreks the different respective portion of the uncompressed first data 
using the parallel data compression algorithm to produce a compressed portion of the first 
uncompressed data; and 

output the compressed portion of the first uncompressed data; 
wherein the pluralityVf parallel compression engines are configured to perform said 
compression in a parallel fashion to produce a plurality of compressed portions of the first 
uncompressed data. 

1 9. The data compressicm system of claim 1 8, 

wherein, in performing sai<mcompression in a parallel fashion, the plurahty of 
parallel compression engines operate|concurrently to compress the different respective 
portions of the uncompressed first data^to produce the compressed portions of the first 
uncompressed data. 



20. The data compression system^of claim 1 8, fiorther comprising: 

second logic coupled to the plurality o%)arallel compression engines and configured 



to: 



25 receive the plurality of compressed\portions of the data; and 

merge the plurality of compressed^ portions of the first data to produce 
compressed first data. 



30 



21. The data compression system of claim%8, wherein each of the plurality of 
parallel compression engines implements a parallel lossless data compression algorithm. 
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22. llhe data compression system of claim 18, wherein each of the plurality of 
parallel compresaon engines implements a parallel statistical data compression algorithm. 

23. Th^iata compression system of claim 18, wherein each of the plurality of 
parallel compression\engines implements a parallel dictionary-based data compression 
algorithm. 

24. The data compression system of claim 23, wherein each of the plurality of 
parallel compression engine^implements a parallel data compression algorithm based on a 
Lempel-Ziv (LZ) algorithm. 



25. The data compression system of claim 23, wherein the uncompressed data 
comprises a plurality of symbols\vherein each of the plurality of parallel compression 
engines is operable to compare each of a plurality of received symbols with each of a 
plurality of entries in a history table concurrently. 



26. The data compression syst^ of claim 23, 

wherein each of the plurality of parallel compression engines comprises: 

an input for receiving the different respective portion of the uncompressed 
first data, wherein the uncompressed first data^comprises a plurality of symbols, wherein the 
plurality of symbols includes a first symboma last symbol, and one or more middle 
symbols; 

a history table comprising entries, wherein each entry comprises at least one 
symbol; ^ 

a plurality of comparators for comparing the plurality of symbols with 



entries in the history table, wherein the pluraUty of comparators are operable to compare 
each of the plurality of symbols with each entry in the history table concurrently, wherein 
the plurality of comparators produce compare results; 
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match inforaiation logic coupled to the plurality of comparators for 
determining Match information for each of the plurality of symbols based on the compare 
results, wherem the match information logic is operable to determine if a contiguous match 
occurs for oneW more of the one or more middle symbols that does not involve a match 
with either the mst symbol or the last symbol; and 

ar^utput coupled to the match information logic for outputting compressed 
data in response to the match information. 

27. The data compression system of claim 18, wherein the parallel data 
compression algorithm^ based on a serial dictionary-based data compression algorithm. 

28. The data \ompression system of claim 18, wherein the parallel data 
compression algorithm is based on one of an LZSS algorithm, an LZ77 algorithm, an LZ78 
algorithm, an LZW algorithm, an LZRWl algorithm, a Run Length Encoding (RLE) 
algorithm, a Predictive Encoamg algorithm, a HufBnan coding algorithm, an Arithmetic 
coding algorithm and a Differential compression algorithm. 

29. The data compressio^system of claim 1 8, further comprising: 

a plurality of parallel decon^ression engines, wherein each of the plurality of 
parallel decompression engines implements a parallel data decompression algorithm; 

third logic coupled to the pluraht)^\^of parallel decompression engines and configured 

to: 

receive compressed second data; and 

provide a different respective^ortion of the compressed second data to each 
of the plurality of parallel decompression engine^; 

wherein each of the plurality of parallel decompression engines is configured to: 

decompress the different respectiv^portion of the compressed second data to 
produce an uncompressed portion of the second datsiW 

output the uncompressed portion of theVcompressed second data; 
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wherelh the plurality of parallel decompression engines are configured to perform 
said decompression in a parallel fashion to produce a plurality of uncompressed portions of 
the compressed second data. 



30. Thkdata compression system of claim 29, 

wherein, in performing said decompression in a parallel fashion, the plurality of 
parallel decompresslbn engines operate concurrently to produce the plurality of 
uncompressed portions of the compressed second data. 



3 1 . The data compression system of claim 29, further comprising: 



fourth logic coupleij to the plurality of parallel decompression engines and 
configured to: 

receive the plu^ty of xmcompressed portions of the compressed second 

data; and 

merge the plurality'of uncompressed portions of the compressed second data 
to produce uncompressed second date. 



32. A data compression system comprising: 

a plurality of compression engirds, wherein each of the pluraUty of compression 
engines implements a parallel data compression algorithm; 

first logic coupled to the plurahty of\^compression engines and configured to: 
receive uncompressed data; 
provide a different portion of die xmcompressed data to each of the pliurality 
of compression engines; 

wherein each of the plurality of compression engines is configured to compress a 
received uncompressed portion of the data to pro.duce a compressed portion of the data, 

V 

wherein, in said compressing, each of the plurality o:^ompression engines is configured to: 
maintain a history table comprising entries, wherein each entry comprises at 
least one symbol; 
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:eive the uncompressed portion of the data, wherein the uncompressed 
portion of the dalta comprises a plurality of symbols; 

c^pare the plurality of symbols with entries in the history table in a parallel 
fashion, wherein saM comparing produces compare results; 

detemine match information for each of the plurahty of symbols based on 



the compare results; aiil 
information. 



output tnb compressed portion of the data in response to the match 



33. The data compression system of claim 32, wherein said compressing is 
performed by the plurality o4compression engines in a parallel fashion to produce a 
plurality of compressed portions ^ the data. 

34. The data compression system of claim 33, further comprising 
second logic coupled to the plurality of compression engines and configured to: 

receive the plurality of\)mpressed portions of the data from the plurality of 
compression engines; and ^ 

merge the plurality of c^ompressed portions of the data to produce 
compressed data. 



35 . A memory controller, comprising:^ 
memory control logic for controlling a memory; and 

a plurality of parallel compression engines)\wherein each of the plurality of parallel 
compression engines implements a lossless parallelWta compression algorithm; 

wherein each of the plurality of parallel compression engines is operable to: 

V 

receive a different respective portion of uncompressed data; and 

compress the different respective portion of the uncompressed data using the 

parallel data compression algorithm to produce a respective compressed portion of the 

uncompressed data; and 
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OTtput the respective compressed portion; 
wherein tnb plurality of parallel compression engines are configured to perform said 
compression m a p^allel fashion to produce a plurality of respective compressed portions of 
the uncompressed dafi 

wherein the respective compressed portions output firom the plurality of parallel 
compression engmes ar^, combinable to form compressed data corresponding to the 
uncompressed data. 

36. The memory controller of claim 35, 
10 wherein, in performinXsaid compression in a parallel fashion, the plurality of 

parallel compression engines opferate concurrently to compress the different respective 
portions of the uncompressed data^ produce the compressed portions of the uncompressed 
!!; data. 

^5 5 37. The memory controller of claim 35, wherein each of the plurality of parallel 

compression engines implements a parallel dictionary-based data compression algorithm. 



38. The memory controller oft claim 35, wherein the uncompressed data 
comprises a plurality of symbols, wherein each of the plurahty of parallel compression 
engines is operable to compare each of a plurality of received symbols with each of a 
plurality of entries in a history table concurrentl\ 



39. The memory controller of claim 35\ 

wherein each of the plurality of parallel com^ession engines comprises 

25 an input for receiving the different respective portion of the uncompressed 

\ 

data, wherein the uncompressed data comprises a plurality of symbols, wherein the plurality 
of symbols includes a first symbol, a last symbol, and one or more middle symbols; 

a history table comprising entries, wherein^each entry comprises at least one 

symbol; 




Conley, Rose & Tayon 



71 



5143-03000 



plurality of comparators for comparing the plurality of symbols with 
entries in the ifistory table, wherein the plurality of comparators are operable to compare 
each of the plurMity of symbols with each entry in the history table concurrently, wherein 
the plurahty of comparators produce compare results; 

match information logic coupled to the plurality of comparators for 
determining match information for each of the plurality of symbols based on the compare 
results, wherein the match information logic is operable to determine if a contiguous match 
occurs for one or more of the one or more middle symbols that does not involve a match 
with either the first symbol V the last symbol; and 

an output coumed to the match inforaiation logic for outputting compressed 
data in response to the match iim)rmation. 

40. A memory module,Vomprising: 

one or more memory devicesVor storing data; and 

a plurality of parallel compression engines, wherein each of the plurality of parallel 
compression engines implements a lossllss parallel data compression algorithm; 

wherein each of the plurality of parallel compression engines is operable to: 
receive a different respective\portion of uncompressed data; and 
compress the different respect!^ portion of the uncompressed data using the 
parallel data compression algorithm to produce a respective compressed portion of the 
uncompressed data; and \ 

output the respective compressed poison; 

wherein the plurality of parallel compression engines are configured to perform said 

\ 

compression in a parallel fashion to produce a plurality^of respective compressed portions of 
the uncompressed data; \ 

wherein the respective compressed portions output fi-om the plurality of parallel 
compression engines are combinable to form compress^ data corresponding to the 
uncompressed data. 

41 . The memory module of claim 40, 
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wherein, In performing said compression in a parallel fashion, the plurality of 
parallel compression engines operate concurrently to compress the different respective 
portions of the uncompressed data to produce the compressed portions of the uncompressed 
data. 

42. The memOTV module of claim 40, wherein each of the plurality of parallel 
compression engines implemtents a parallel dictionary-based data compression algorithm. 



43. The memory moWle of claim 40, wherein the uncompressed data comprises 
a plurality of symbols, wherein\ach of the plurality of parallel compression engines is 
operable to compare each of a plraaUty of received symbols with each of a plurality of 
entries in a history table concurrently*. 

\ 

44. The memory module of 

wherein each of the plurality of parallel compression engines comprises: 

an input for receiving the (^fferent respective portion of the uncompressed 
data, wherein the uncompressed data comprises a plurality of symbols, wherein the plurality 
of symbols includes a first symbol, a last symbol, and one or more middle symbols; 

a history table comprising entries, wherein each entry comprises at least one 

symbol; 

a plurality of comparators for comparing the plurality of symbols with 
entries in the history table, wherein the plurality ©^comparators are operable to compare 
each of the plurality of symbols with each entry in the history table concurrently, wherein 



the plurality of comparators produce compare results: 



match information logic coupled to Ihe plurality of comparators for 
determining match information for each of the pluraUty <rf symbols based on the compare 
results, wherein the match information logic is operable to determine if a contiguous match 
occurs for one or more of the one or more middle symbols\tihat does not involve a match 
with either the first symbol or the last symbol; and 
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an output coupled to the match information logic for outputting compressed 
data in respc^e to the match information. 

45. )^ network device, comprising: 

network Ibgic for performing networking functions; and 

a pluraUty parallel compression engines, wherein each of the plurality of parallel 
compression enginesNknplements a lossless parallel data compression algorithm; 

wherein each oMie plurality of parallel compression engines is operable to: 
receive auifferent respective portion of uncompressed data; and 
compress mfe different respective portion of the uncompressed data using the 
parallel data compression ^orithm to produce a respective compressed portion of the 
uncompressed data; and 

output the respective compressed portion; 
wherein the plurality of parallel compression engines are configured to perform said 
compression in a parallel fashion to^iJroduce a plurality of respective compressed portions of 
the uncompressed data; 

wherein the respective comprlssed portions output from the plurality of parallel 
compression engines are combinable\tp form compressed data corresponding to the 
uncompressed data. 



46. The network device of claim 45, 

wherein, in performing said compression in a parallel fashion, the pluraUty of 
parallel compression engines operate concurrei^y to compress the different respective 
portions of the uncompressed data to produce the compressed portions of the uncompressed 
data. 



47. The network device of claim 45, wherkii each of the plurality of parallel 
compression engines implements a parallel dictionaiy-based data compression algorithm. 
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48. \ The network device of claim 45, wherein the uncompressed data comprises 
a plurality oT symbols, wherein each of the plurality of parallel compression engines is 
operable to compare each of a plurality of received symbols with each of a plurality of 
entries in a history table concurrently. 



49. Themetwork device of claim 45, 

wherein each\f the plurality of parallel compression engines comprises: 

an input for receiving the different respective portion of the uncompressed 
data, wherein the uncompressed data comprises a plurality of symbols, wherein the plurality 
of symbols includes a firsKsymbol, a last symbol, and one or more middle symbols; 

a history tabi|e comprising entries, wherein each entry comprises at least one 

symbol; 

a plurality of Comparators for comparing the pluraHty of symbols with 
entries in the history table, wherein the plurality of comparators are operable to compare 
each of the plurality of symbols with each entry in the history table concurrently, wherein 
the plurality of comparators produc^compare results; 

match information logic coupled to the plurality of comparators for 
determining match information for eaSi of the plurality of symbols based on the compare 
results, wherein the match information logic is operable to determine if a contiguous match 



occurs for one or more of the one or mo^middle symbols that does not involve a match 
with either the first symbol or the last symboh and 

an output coupled to the matcl\4nformation logic for outputting compressed 
data in response to the match information. 



50. A data compression system comprisihg: 
a plurality of compression engines, whereiirceach of the plurality of compression 
engines implements a parallel data compression algorit 

first logic coupled to the plurality of compression^engines and configured to: 
receive xmcompressed data; and 
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provide a different portion of the uncompressed data to each of the plurality 
of compression Ingines; 

wherein esk^h of the plurality of compression engines is configured to: 

compress the uncompressed portion of the uncompressed data provided to 
the particular compregsiori engine to produce a compressed portion of the uncompressed 
data; and 

output th^ompressed portion of the uncompressed data; 
wherein the plurality of compression engines are configured to perform said 
compressing in a parallel fashion to produce a plurality of compressed portions of the 
uncompressed data in parallel;Vid 

second logic coupled to me plurality of compression engines and configured to: 

receive the pluralitji^of compressed portions of the uncompressed data; and 
combine the plurality of compressed portions of the uncompressed data to 
produce compressed data. 

5 1 . The system of claim 50, ^^erein the system further comprises: 
a processor; 

a memory coupled to the processor^and to the second logic and configured to store 
data for use by the processor; 

wherein the second logic is further coMgured to write the compressed data to the 
memory. 

52. A system comprising: 
a processor; 

a memory coupled to the processor and opemble to store data for use by the 
processor; ^ 

a plurality of compression engines, wherein each ^ the pluraUty of compression 

engines implements a parallel data compression algorithm; and 

\ 

first logic coupled to the memory and to the plurality ^^f compression engines and 
configured to: 
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[eceive uncompressed first data; 
blit the uncompressed first data into a plurality of uncompressed portions of 
the first data; and 

provide the plurality of uncompressed portions of the uncompressed first 
data to the plurality ofrcompression engines; and 

wherein the plurality of compression engines are configured to operate concurrently 
to compress the plurality, of uncompressed portions of the uncompressed first data to 
produce a plurality of compressed portions of the uncompressed first data. 



53. The system of claim 52, further comprising 

second logic coupled to ttie plurality of compression engines and to the memory and 
configured to merge the pluralitj^of compressed portions of the uncompressed first data to 
produce compressed first data; 

wherein the second logic is fiirther configured to write the compressed first data to 
the memory. 




54. The system of claim 52, fiirttier comprising; 
a plurality of decompression engines^ 
third logic coupled to the memory andUo the plurality of decompression engines and 
configured to: \ 
receive compressed second data; 
split the compressed second data into a plurality of compressed portions of 
the compressed second data; 

provide the plurality of compressed portions of the compressed second data 
to the plurality of decompression engines; and 



\ 



wherein the plurality of decompression engines are configured to operate 
concurrently to decompress the plurality of compressed portions of the compressed second 
data to produce a plurality of uncompressed portions of the compressed second data. 
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55. ThAsystem of claim 54, wherein each of the plurality of decompression 
engines implements\ parallel data decompression algorithm 

56. The system of claim 54, further comprising: 

fourth logic coupled to the plurality of decompression engines and configured to 
combine the plurality of uncompressed portions of the compressed second data to produce 
uncompressed second data. 




10 57. A method for compressing data, the method comprising: 

receiving uncompressed data;^ 

providing a different respective portion of the uncompressed data to each of a 
}Z plurality of parallel compression enmnes, wherein each of the plurality of parallel 

Q compression engines implements a paralld data compression algorithm; 

M5 each of the plurality of parallel compression engines compressing the different 



f .^ respective portion of the uncompressed data\using the parallel data compression algorithm 

^ to produce a respective compressed portion ofWe uncompressed data, wherein the plurality 
p of parallel compression engines operate concurrently to perform said compressing in a 

U parallel fashion, wherein the plurality of parallel expression engmes produce a plurality of 

ijO respective compressed portions of the uncompressed^ata; 

rU combining the plurality of respective compressed portions of the uncompressed data 

to produce compressed data, wherein the compressed data corresponds to the uncompressed 
data; and 

outputting the compressed data. 



58. The method of claim 57, wherein each\of the plurality of parallel 
compression engines implements a parallel lossless data compression algorithm. 



59. The method of claim 57, wherein each of\the plurality of parallel 
30 compression engines implements a parallel statistical data compression algorithm. 
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60. \rhe method of claim 57, wherein each of the plurality of parallel 
compression enmnes implements a parallel dictionary-based data compression algorithm. 

61 . Thqmethod of claim 57, further comprising writing the compressed data to a 
memory. 



62. The methbd of claim 57, 

wherein, for each of the plurality of parallel compression engines, said compressing 
comprises: \ 

receiving the different respective portion of the uncompressed data, wherein 
the uncompressed data comprises a plurality of symbols, wherein the plurality of symbols 
includes a first symbol, a last smbol, and one or more middle symbols; 

maintaining a histo^ table comprising entries, wherein each entry comprises 
at least one symbol; 

comparing the pluraliV of symbols with entries in the history table in a 
parallel fashion, wherein said comparii^ in a parallel fashion comprises comparing each of 
the plurality of symbols with each en^^in the history table concurrently, wherein said 
comparing produces compare results; 

determining match information for each of the plurality of symbols based on 



the compare results, wherein said determining -match information includes determining if a 
contiguous match occurs for one or more of the one or more middle symbols that does not 
involve a match with either the first symbol or the ta^ symbol; and 

outputting compressed data in response to the match information. 



63 . A method comprising: 

receiving uncompressed data; 

providing a different portion of the uncompressed^ata to each of a plurality of 
compression engines, wherein each of the plurality of compr^^ssion engines implements a 
parallel data compression algorithm; 
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each V the pluraUty of compression engines compressing its respective different 
portion of the micompressed data to produce a compressed portion of the data, wherein said 




compressmg coni^nses: 

maintaining a history table comprising entries, wherein each entry comprises 
at least one symbol; 

receiving the respective different portion of the uncompressed data, wherein 
the respective different portion of the uncompressed data comprises a pluraUty of symbols; 

comparing^the plurality of symbols with entries in the history table in a 
parallel fashion, wherein saia.comparing produces compare results; 

determining match information for each of the plurality of symbols based on 
the compare results; and 

outputting the compressed portion of the data in response to the match 

information. 

wherein said compressing is performed by the plurality of compression engines in a 
parallel fashion to produce a plurality ofcompressed portions of the uncompressed data. 



64. The method of claim 63, furttier comprismg: 

\\ 

merging the plurality of compressed portions of the uncompressed data to produce 
compressed data; and 

writing the compressed data to a memory. 




65. A data decompression system comprising: 
a plurality of parallel decompression engines, ^herem each of the plurality of 
parallel decompression engines implements a parallel data decompression algorithm; 
wherein each of the pluraUty of parallel decompression engines is operable to: 
receive a different respective portion of compressed data; and 
decompress the different respective portion of th^ompressed data using the 
paraUel data decompression algorithm to produce a respective uncpmpressed portion of the 
compressed data; and 
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output the respective uncompressed portion; 
whe&in the plurality of parallel decompression engines are configured to perform 
said decompression in a parallel fashion to produce a plurality of respective uncompressed 
portions of the compressed data. 



Wta decompression system of claim 65, 
wherein, in performing said decompression in a parallel fashion, the plurality of 
parallel decompressio^ngines operate concurrently to decompress the different respective 
portions of the compressed data to produce the uncompressed portions of the compressed 
data. \ 



67. The data decompression system of claim 65, 

wherein the respective mcompressed portions output from the plurality of parallel 
decompression engines are commpable to form uncompressed data corresponding to the 
compressed data. 



68. The data decompression^ystem of claim 65, wherein each of the plurality of 
parallel decompression engines implei^jents a parallel lossless data decompression 
algorithm, 

69. The data decompression system^bf claim 65, wherein each of the plurality of 
parallel decompression engines implements \^parallel statistical data decompression 
algorithm. \ 



70. The data compression system of claim^5, wherein each of the plurality of 
parallel decompression engines implements a parallel dictionary-based data decompression 
algorithm. 
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7\ The data compression system of claim 70, wherein each of the plurality of 
parallel deobmpression engines implements a parallel data decompression algorithm based 
on a Lempelfev (LZ) algorithm. 

72. The data decompression system of claim 70, wherein the compressed data 
comprises a compressed representation of uncompressed data, wherein the uncompressed 
data has a plurality of symbols; 

wherein, in de^mpressing the different respective portion of the compressed data, 
each of the plurality of parallel decompression engines is operable to: 

receive tlk^different respective portion of the compressed data, wherein the 
different respective portion^f the compressed data comprises tokens each describing one or 
more of the symbols in the uncompressed data; 

examine a plm^ality of tokens from the different respective portion of the 
compressed data in parallel in a\urrent decompression cycle; and 

generate the uncompressed data comprising the plurality of symbols in 
response to said examining. 



73 . The data decompression\ystem of claim 72, 

wherein, in examining the plurality of tokens from the different respective portion of 

\ ... 
the compressed data in parallel, each of the plurality of parallel decompression engines is 

\ 

operable to operate on the plurality of tokens concurrently. 



\ 



74. The data decompression system of^3, 

wherein each of the plurality of parallel\decompression engines operates in a 

pipelined fashion; 

wherein, in examining the plurality of tokens from the different respective portion of 
the compressed data in parallel, each of the plurality of parallel decompression engines is 
operable to operate on the plurality of tokens during a single pipeline stage. 
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75. \ The data decompression system of claim 72, wherein each of the plurality of 
parallel decom)ression engines is further operable to: 

general a plurality of selects in parallel in response to examining the plurality of 
tokens in parallel^ wherein each of the plurality of selects points to a symbol in a combined 
history window; \ 

wherein each^ of the plurality of parallel decompression engines generates the 



uncompressed data using the plurality of selects 




10 76. A data decompression system comprising: 



a plurality of decompression engines, wherein each of the pluraUty of 
decompression engines implenients a parallel data decompression algorithm; 
I'Z first logic coupled to the^lurality of decompression engines and configured to: 

Q receive compressed^data; and 

-C \ 

5 provide a different respective portion of the compressed data to each of the 

]2 plurahty of decompression engines; 

Cn wherein each of the plurality of decompression engines is configured to: 

£3 decompress the respective\^mpressed portion of the compressed data to 

produce an uncompressed portion of the compressed data; and 

|=€0 output the uncompressed portion.of the compressed data; 

tj \ 

fll wherein the plurality of decompression engines are configured to operate 

concurrently to perform said decompressing in a parallel fashion to produce a plurality of 
uncompressed portions of the compressed data. 




25 77. The data decompression system of claim 7^, fiirther comprising: 

second logic coupled to the plurality of decompression engines and configured to: 
receive the plurality of uncompressed portions^f the compressed data; and 
merge the plurality of uncompressed portionAof the compressed data to 



produce uncompressed data. 



30 



Conley, Rose & Tayon 



5143-03000 



78. H The data decompression system of claim 76, wherein each of the pluraUty of 
parallel decompression engines implements a parallel lossless data decompression 
algorithm. 

79. The data decompression system of claim 76, wherein each of the plurality of 
parallel decompression engines implements a parallel statistical data decompression 
algorithm. 

80. The dataycompression system of claim 76, wherein each of the plurahty of 
parallel decompression engines implements a parallel dictionary-based data decompression 
algorithm. 




81. The data decompression system of claim 76, wherein the parallel data 

\ 

decompression algorithm is based on one of an LZSS algorithm, an LZ77 algonthm, an 



LZ78 algorithm, an LZW algorithm, an LZRWl algorithm, a Run Length Encoding (RLE) 
algorithm, a Predictive Encoding\gorithm, a Huffinan coding algorithm, an Arithmetic 
coding algorithm and a Differential decompression algorithm. 



82. A data decompression system comprising: 

a plurality of decompression engines, wherein each of the plurahty of 



decompression engines implements a parallel (^ta decompression algorithm; 

first logic coupled to the plurality of decigmpression engines and configured to: 
receive compressed data; 
provide a different portion of the compressed data to each of the plurality of 
decompression engines; 

wherein each of the plurality of decompression engines is configured to decompress 

its received different portion of the compressed data to'^produce an uncompressed portion of 

'\ ... 
the data, wherein, in said decompressing, each of the plurality of decompression engines is 

configured to: 
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:eive the different portion of the compressed data, wherein the different 
portion of the\ compressed data comprises tokens each describing one or more 
uncompressed symbols; 

examine a plurality of tokens from the different portion of the compressed 
data in parallel in a current decompression cycle; 

generate^^ plurality of selects in parallel in response to examining the 
plurahty of tokens in parallel, wherein each of the plurality of selects points to a symbol in a 
combined history window; and 

generate an uncompressed portion of the compressed data comprising the 
plurality of symbols using the plurality of selects. 



83. The data decompression system of claim 82, wherein said decompressing is 
performed by the plurality of decompression engines in a parallel fashion to produce a 
plurality of xmcompressed portions of the compressed data. 



84. The data decompression syst^ of claim 83, further comprising 
second logic coupled to the plurality of decompression engines and configured to: 

receive the plurality of uncompressed portions of the compressed data from 
the plurality of decompression engines; and 

merge the plurality of uncompressed portions of the compressed data to 
produce uncompressed data. 

\\ 

\ 

85 . A data decompression system comprising: 
a plurality of decompression engines, whereim each of the plurality of 

decompression engines implements a parallel data decompression algorithm; 

first logic coupled to the plurality of decompression engines and configured to: 

receive compressed data; and 

provide a different portion of the compressed data to each of the plurality of 
decompression engines; 



Conley, Rose & Tayon 



85 



5143-03000 



whei^in each of the plurality of decompression engines is configured to: 

decompress the compressed portion of the data provided to the particular 
decompressionWgine to produce an uncompressed portion of the data; and 
output the uncompressed portion of the data; 
wherein the plurality of decompression engines is configured to perform said 
decompressing in ^parallel fashion to produce a plurality of uncompressed portions of the 
data in parallel; and \ 

second logic coupled to the plurality of decompression engines and configured to: 



receive the plurality of uncompressed portions of the data; and 
merge the \plurality of uncompressed portions of the data to produce 
uncompressed data. 




86. A memory controller, comprising: 

memory control logic for controlling a memory; and 

\ 

a plurality of parallel decompression engines, wherein each of the pluraUty of 
parallel decompression engines implei^ents a parallel data decompression algorithm; 



wherein each of the plurality of parallel decompression engines is operable to: 
receive a different respective portion of compressed data; and 
decompress the different res^eptive portion of the compressed data using the 
parallel data decompression algorithm to produce a respective uncompressed portion of the 
compressed data; and ^ 

output the respective imcompressecLportion; 
wherein the pluraUty of parallel decompression engines are configured to perform 



said decompression in a parallel fashion to produce a^plurality of respective uncompressed 
portions of the compressed data; 

wherein the respective imcompressed portions oiitput from the plurality of parallel 
decompression engines are combinable to form uncompressed data corresponding to the 
compressed data. 
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The memory controller of claim 86, 
wWein, in performing said decompression in a parallel fashion, the plurality of 

parallel decompression engines operate concurrently to decompress the different respective 

\ 

portions of tJje compressed data to produce the uncompressed portions of the compressed 
data. 

88. Theonemory controller of claim 86, 
wherein each of the plurality of parallel decompression engines implements a 

parallel dictionary-based data decompression algorithm. 

89. The memory controller of claim 88, wherein the compressed data comprises 
a compressed representationyof uncompressed data, wherein the uncompressed data has a 
plurality of symbols; 

wherein, in decompressikg the different respective portion of the compressed data, 
each of the plurality of parallel decWpression engines is operable to: 

receive the compressed data, wherein the compressed data comprises tokens 
each describing one or more of the symbols in the uncompressed data; 

examine a plurality of wakens from the compressed data in parallel in a 
current decompression cycle; and 

generate the uncompressed \^ata comprising the plurality of symbols in 
response to said examining. 

90. The memory controller of claim 89^ 
wherein, in examining the plurality of tokeilsfrom the compressed data in parallel, 

each of the plurality of parallel decompression endnes is operable to operate on the 
pluraUty of tokens concurrently. ^ 

9 1 . The memory controller of 90, 

wherein each of the plurality of parallel decompression engines operates in a 
pipelined fashion; 
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whelein, in examining the plurality of tokens from the compressed data in parallel, 
each of the Vurality of parallel decompression engines is operable to operate on the 
plurality of tokens during a single pipeline stage. 

92. Th^pemory controller of claim 89, wherein each of the plurality of parallel 
decompression engines is fiirther operable to: 

generate a pliXlity of selects in parallel in response to examining the plurality of 
tokens in parallel, wherlin each of the plurality of selects points to a symbol in a combined 
history window; \ 

wherein each of the plurality of parallel decompression engines generates the 
uncompressed data using the plurality of selects. 



93 . A memory module, comprising: 

at least one memory devic^r storing data; and 

a plurality of parallel decompression engines, wherein each of the plurality of 
parallel decompression engines implements a parallel data decompression algorithm; 
wherein each of the plurality of^arallel decompression engines is operable to: 
receive a different respective portion of compressed data; and 
decompress the different respective portion of the compressed data using the 
parallel data decompression algorithm to produce a respective uncompressed portion of the 
compressed data; and ^ 

output the respective uncompressed portion; 



wherein the plurality of parallel decompression engines are configured to perform 
said decompression in a parallel fashion to produce^-|a plurality of respective uncompressed 
portions of the compressed data; \\ 

wherein the respective uncompressed portions output from the plurality of parallel 
decompression engines are combinable to form uncompressed data corresponding to the 
compressed data. 

94. The memory module of claim 93, 
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wh^ein, in performing said decompression in a parallel fashion, the plurality of 
parallel decompression engines operate concurrently to decompress the different respective 
portions of th\compressed data to produce the uncompressed portions of the compressed 
data. 

95. The memory module of claim 93, 

wherein eac^of the plurality of parallel decompression engines implements a 
parallel dictionary-baseclvdata decompression algorithm. 

\\ 

\ 

96. The memoi^ module of claim 95, wherein the compressed data comprises a 

\ 

compressed representation of uncompressed data, wherein the uncompressed data has a 
plurality of symbols; 

wherein, in decompressing the different respective portion of the compressed data, 

\ 

each of the plurality of parallel decompression engines is operable to: 

\ 

receive the compressed data, wherein the compressed data comprises tokens 

\ 

each describing one or more of the symbols in the uncompressed data; 

\ 

examine a plurality of tjpkens from the compressed data in parallel in a 
current decompression cycle; and \ 

generate the xmcompressed^^ta comprising the plurality of symbols in 
response to said examining. 



97. The memory controller of claim 96, 

\ 

wherem, in examining the plurality of tokens from the compressed data in parallel, 
each of the plurality of parallel decompression engines is operable to operate on the 
plurality of tokens concurrently. \ 

98. The memory controller of 97, 
wherem each of the plurality of parallel decompression engines operates in a 

pipelined fashion; V 
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wherein, in examining the plurality of tokens from the compressed data in parallel, 
each of thelplurality of parallel decompression engines is operable to operate on the 
plurality of tokens during a single pipeline stage. 

\ 

5 99. The memory controller of claim 96, wherein each of the plurality of parallel 

decompression engines is further operable to: 

\ 

generate a plurality of selects in parallel in response to examining the pluraUty of 
tokens in parallel, wherein each of the plurality of selects points to a symbol in a combined 
history window; ^ 

10 wherein each of\^the plurality of parallel decompression engines generates the 

uncompressed data using tiiie plurality of selects. 



12 1 00. A network device, comprising: 

Q network logic for interfacing to a network; and 

"35 a pluraUty of parallel decompression engines, wherein each of the plurality of 

parallel decompression engines imiplements a parallel data decompression algorithm; 

CO >\ 

m wherein each of the plurality\pf parallel decompression engines is operable to: 

^ receive a different resp^tive portion of compressed data; and 

decompress the differentO'espective portion of the compressed data using the 



[==£0 parallel data decompression algorithm to\produce a respective uncompressed portion of the 
ITi compressed data; and ^ 

output the respective uncompressed portion; 
wherein the plurality of parallel decon^ression engines are configured to perform 
said decompression in a parallel fashion to produce a plurality of respective uncompressed 
25 portions of the compressed data; ^ 

wherein the respective uncompressed portions output from the plurality of parallel 
decompression engines are combinable to form u^ompressed data corresponding to the 
compressed data. 

30 101. The network device of claim 100, 
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whffirein, in perforaiing said decompression in a parallel fashion, the pluraUty of 
parallel decompression engines operate concurrently to decompress the different respective 



portions of the compressed data to produce the uncompressed portions of the compressed 
data. 




102. The network device of claim 100, 



wherein each \;pf the plurality of parallel decompression engines implements a 
parallel dictionary-based^data decompression algorithm. 

103. The network^device of claim 102, wherein the compressed data comprises a 
compressed representation ofxuncompressed data, wherein the uncompressed data has a 
plurality of symbols; 

wherem, in decompressiiig the different respective portion of the compressed data, 
each of the plurality of parallel decompression engines is operable to: 

receive the compress^ data, wherein the compressed data comprises tokens 
each describing one or more of the symb^ols in the uncompressed data; 

examine a plurality of tokens from the compressed data in parallel in a 
current decompression cycle; and 

generate the uncompressed data comprising the plurality of symbols in 
response to said examining. 

1 04. The network device of claim 1 03, 

wherein, in examining the pluraUty of tokenkfrom the compressed data in parallel, 
each of the plurality of parallel decompression engines is operable to operate on the 
pluraUty of tokens concurrently. 





1 05 . The network device of 1 04, \\ 
wherein each of the plurality of parallel decompression engines operates in a 
pipeUned fashion; 
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wh^ein, in examining the plurality of tokens from the compressed data in parallel, 
each of the^lurality of parallel decompression engines is operable to operate on the 
plurahty of tollens during a single pipeline stage. 

\ 

106. The, network device of claim 103, wherein each of the plurality of parallel 

\ 

decompression engines is further operable to: 

generate a plurality of selects in parallel in response to examining the plurality of 
tokens in parallel, wher^ each of the plurality of selects points to a symbol in a combined 

history window; 

wherein each of the plurality of parallel decompression engines generates the 
uncompressed data using the ^urality of selects. 




W 

1 07. A method for decompressing data, compnsmg: 
receiving compressed data; \ 

providing a different portion^f the compressed data to each of a plurality of 
decompression engines, wherein each o^the plurality of decompression engines implements 
a parallel data decompression algorithm; 

each of the plurality of decompression engines decompressing the different portion 
of the compressed data, wherein said decompressing produces an uncompressed portion of 
the data, wherein said decompressing is peiformed by the plurahty of decompression 
engines in a parallel fashion to produce a plurahty of uncompressed portions of the 
compressed data; and \ 

combinmg the plurality of uncompressed\portions of the compressed data to 
produce uncompressed data. 



108. The method of claim 107, further comprising writing the uncompressed data 
to a memory. 



\ 
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109. The method of claim 107, wherein the parallel data decompression 
algorithm is^ parallel dictionary-based decompression algorithm. 

110. The method of claim 1 07, 

wherein \he compressed data comprises a compressed representation of 
uncompressed dat^Wherein the uncompressed data has a plurality of symbols; 

wherein each of the plurality of decompression engines decompressing the different 
portion of the compressed data comprises; 



receiving vthe different portion of the compressed data, wherein the 
compressed data comprises tokens each describing one or more of the symbols in the 
uncompressed data; %^ 

examining a plurality of tokens from the compressed data in parallel in a 
current decompression cycle; and,, 

generating the uncompressed data comprising the plurality of symbols in 
response to said examining. 

111. A method comprising: \ 
receiving compressed data; 

providing a different portion of the compressed data to each of a plurality of 
decompression engines, wherein each of the plurality of decompression engines implements 
a parallel data decompression algorithm; ^\ 

each of the plurality of decompression engines decompressing a compressed portion 
of the data provided to the particular decompression engine to produce an uncompressed 
portion of the data, wherein said decompressing comprises: 

receiving the compressed portion of^he data, wherein the compressed 
portion of the data comprises tokens each describing one^r more uncompressed symbols; 

examining a plurality of tokens from the 'compressed portion of the data in 
parallel in a current decompression cycle; 
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\ 



generating a plurality of selects in parallel in response to examining the 
plurality of tokens in parallel, wherein each of the pluraUty of selects points to a symbol in a 
combined history window; and 



generating an uncompressed portion of the data comprising the plurality of 



symbols using th^lurality of selects; 

wherein said decompressing is performed by the plurality of decompression engines 



in a parallel fashion to produce a plurality of uncompressed portions of the data. 

1 12. The metho(d of claim 111, further comprising: 
merging the p] 
uncompressed data; and 



10 merging the pluraUty of uncompressed portions of the data to produce 

\ 



writing the uncompressed data to a memory. 



S3 

^fl 5 1 1 3 . A data compression/decompression system comprising: 

a plurality of compression engines, wherein each of the plurality of compression 
engines implements a parallel data compression algorithm; 
fj a plurality of decompression ^mgines, wherein each of the plurality of 

L decompression engines implements a paralle^data decompression algorithm; 

j Jo first logic coupled to the plurality of data compression engines and to the plurality of 

fU data decompression engines and configured to: 

receive data; 

if the data is uncompressed, provided plurality of uncompressed portions of 
the data to each of the plurality of data compression engines; and 
25 if the data is compressed, provide a pli^lity of compressed portions of the 

data to each of the plurality of data decompression engines; 

wherein, if the data is uncompressed, the plurality of compression engines are 
configured to compress the pluraUty of uncompressed portions of the data in a parallel 
fashion to produce a plurality of compressed portions of the data; and 
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whe|ein, if the data is compressed, the pluraUty of decompression engines are 
configured to decompress the plurality of compressed portions of the data in a parallel 
fashion to produce a plurality of uncompressed portions of the data, 

\ 

114. The data compression/decompression system of claim 113, further 
comprising: 

second logic^ coupled to the plurality of data compression engines and to the 
plurality of data decompression engines and configured to: 

if the data is uncompressed, merge the compressed portions of the data 
produced by the pluralit^of compression engines to produced compressed data; and 

if the dati.is compressed, merge the uncompressed portions of the data 
produced by the plurality ofidecompression engines to produced uncompressed data. 



115. The data con^ression/decompression system of claim 113, wherein the 

parallel data decompression algorithm and the parallel data decompression algorithm are 

\\ 

based on a serial lossless data compression/decompression algorithm. 



\\ 

116. A data compression/decompression system comprising: 
a plurality of compression/decompression engines, wherein each of the plurality of 
compression/decompression engines implements a parallel data compression algorithm and 



es impiemen 
rithm; 



a parallel data decompression algorithm; 

first logic coupled to the plurality of ^^ata compression/decompression engines and 
configured to: 

receive data; ^ 
split the data into a plurality of portions of the data; and 
provide the plurality of portions of the data to the plurality of data 
compression/decompression engines; '\ 

wherein the plurality of data compression/decompression engines is configured to: 
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if the data is uncompressed, compress the portions of the data in a parallel 
fashion to pro(|uce a plurality of compressed portions of the first data; and 

if the data is compressed, decompress the portions of the data in a parallel 
fashion to prodi^e a plurahty of uncompressed portions of the first data. 

5 \ 

117. The \lata compression/decompression system of claim 116, further 

comprising: 

second logic coupled to the plurality of data compression/decompression engines 
and to the plurality of dataydecompression engines and configured to 
10 if the data is uncompressed, merge the compressed portions of the data 

produced by the plurality of Compression/decompression engines to produced compressed 
data; and \ 
iZ if the data is compressed, merge the uncompressed portions of the data 

M produced by the plurality of ^ compression/decompression engines to produced 

=pl5 uncompressed data. \ 

ffl A 

'\ 

118. The data compression/decompression system of claim 116, wherem the 

\ 

tj parallel data decompression algorithm and the parallel data decompression algorithm are 

L lossless parallel dictionary-based compression/decompression algorithms. 

bo \ 

a \ 

ry A 

•\ 

119. A system comprising: 

a processor; \ 

a memory coupled to the processor and operable to store data for use by the 
25 processor; v\ 

a data compression/decompression system comprising: 

a plurahty of compression engines, wherein each of the pluraUty of 
compression engines implements a parallel data compressib^ algorithm; 

a plurahty of decompression engines, wherein each of the pluraUty of 
30 decompression engines implements a parallel data decompression algorithm; 
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\first logic coupled to the plurality of data compression engines and to the 
plurality of dataMecompression engines and configured to: 
receive first data; 

\ 

\ if the first data is uncompressed, provide a plurality of uncompressed 

\ 

portions of the first data to each of the pluraUty of compression engines; and 

if the first data is compressed, provide a plurality of compressed 
\ 

portions of the first data to each of the plurality of decompression engines; 

wherein, if\jhe first data is uncompressed, the pluraHty of compression 
engines is configured to compress the plurality of uncompressed portions of the first data in 
a parallel fashion to produce a\lurality of compressed portions of the first data; and 

wherein, if the first data is compressed, the plurality of decompression 
engines is configured to decomprks the plurality of compressed portions of the first data in 
a parallel fashion to produce a plurality of uncompressed portions of the first data. 
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